Investigating Cell Uptake of Guanidinium-Rich RAFT Polymers: Impact of Comonomer and Monomer Distribution.
A range of well-defined guanidinium-rich linear polymers with demonstrable efficiency for cellular internalization were developed. A protected guanidinium-functional acrylamide monomer (di-Boc-guanidinium ethyl acrylamide, GEAdiBoc) was synthesized and then polymerized via RAFT polymerization to yield well-defined homopolymers, which were then deprotected and functionalized with a fluorescein dye to observe and quantify their cellular uptake. The cellular uptake of these homopolymers was first compared to analogous polyarginines, which are commonly used in modern drug delivery. Following this, a range of well-defined guanidinium-rich copolymers were prepared in which the monomer distribution was varied using a convenient one-pot sequential RAFT polymerization approach. Systematic quantification of the cell uptake of these compounds, supported by fluorescent confocal microscopy data, revealed that while the overall hydrophobicity of the resulting copolymers has a direct impact on the amount of copolymer taken up by cells, the distribution of monomers has an influence on both the extent of uptake and the relative extent to which each route of internalization (endocytosis vs direct translocation) is exploited.